Requested Patent 



JP815127S 



Title: 



PRODUCTION OF CERAMIC SHEET 



Abstracted Patent 



JP8151275 



Publication Date: 



1996-06-11 



Inventor(s): 



HATA KAZUO; AIKAWA NORIKAZU; IMAI HIDEKI; YASAKA TETSUYA 



Applicant(s): 



NIPPON SHOKUBAI CO LTD 



Application Number: 



JP1 9950240294 19950919 



Priority Number(s): 



IPC Classification: 



C04B35/64; B28B11/02 



Equivalents: 



JP2734425B2 



ABSTRACT: 

PURPOSE: To provide high quality of ceramic sheets with very reduced warpage and swell 
height by uniformly and smoothly releasing the gas formed by binder decomposition on the firing 
of green sheets and suppressing the deformation accompanied by firing shrinkage using porous 
sheets. 

CONSTITUTION: When a ceramic sheet is produced by firing a ceramic green sheet, the green 
sheet is placed on or between porous sheets having 30-85% bulk density based on the 
theoretical density and less than 5% thermal shrinkage up to the firing temperature and fired so 
that the periphery of the green sheet may not protrude over. 
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1 

> h ©SlJ^iaff {CSS *T©inSSitc.k5iR«S^*t 5 

bT3 0~8 5«ro|gSa!&*-r2>t*lC. MIBi'-U- 

-fe 7 S -y i' X i'— h ©® ft. 
[b«*«3] PS*<0. l~2nim-CJ.:3mffiffi?9S 
fcD©S3**0. 0 1~lg/cm' TJB-S^TLS-^- 
h 'gfilffl L/T-fe ^ 5 y X h SSitrs W*J® 1 * 

u - > v' - h <o^0SiWu^±<num-vm^ vft^<o^&. 

[ii^JSe] v'JUn-T'. leflsT'JI'Sn^; 

[g|*S8] ftSO^^^iLT. Y, Ce, C a, M 
g, Ti, Si, A 1 J;0:ft-5»-i^6a*?3n-5iJ>?a:< 
1 1> 1 ffi(D^®oe<fci|SlSr^tf -fe ^ 5 >y 5' X N K)K 

¥i^)e^S75tO. 1~0. SMmTJ&D. J.oKi»«i:ra 
ffl-r-5|g*JE 1 ~ 8 a)v>m*MclSiS©Kffi. 

{.matm. 1 1 1 ®ffl*«6 o o c m» a^irct^-Dm-^tfl 




(2) !t$fflJF8-l 5 1 2 7 5 

2 

[0 0 0 1] 

(D-tr ^ 5 y X h tt. »rffi5S^«fl»iRtt^ t fli 
-i'X^^^C:fettSA'f :/'J y H I daKSS^tUT 

[0 0 0 2] 'p-X^h-:^)V=i~T'P7)VS.i-^±i^i:.'r^ 

(*:di-r«)-fe7 5-yi'X->-ht3:. -e<OfinfcK*'f 

[0 0 0 3] 

[«e*<3DStlf] ■fe^Syi'Xtt, 
5 y x««». Sn«:»l!i-f ^^fiSStt-^WflftiS^fttt 

*«T€f<E., ;in^«^{cwrsfc»«sffia-fe75yi'x 

[0 0 0 4] tC^T. ■fe75'y^'X'>-h©KffitL 

7 5 y ^ X»*Srj|*igi^ ii-S:trfeT»S. 
[0 0 0 5] — )S{CiJ"J->->-hS:i»j!SSiL.T-fe7 5 
y X h :^ffiTl^-;ttS^SHSv,W 
3g:Ha:WX©aS^«a!. »Ha:*fX 
50 (DmnUif) &»»-rsC:i:ttffi«6Tfflj8T*Sfc*. 
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3 

[0 0 0 6] mtS^<0-^^Xifl2 Ocmn (4 0 

OcmM S«*-C«D->-h<7)fi|«T?tt. B^S-iSf^ 

**i;.5. &5Vitt:fel!©:tfXjiPT 

uneiSftW^i^-WitgiaStt. «£«S^©-y-fX!&i:*:# 
Vife©C7S:5g^U<. Ca|A«4 0 0cm= K±©->— 
hfC^a^tffiSiC^n, 5*aD^-eD©ISHt/5:«>, S 
fc;i5Lfc«l^tt. ■y-'fXdM 0 0 cm» 5feSI©jteEW 
/hiJ-'f X©*>©-^a&-3Tt)3^t)nT< -5. 
[0 0 0 7] C(DmizLX%&n^±.'yS.yi;X->—h 
ti. fct;^ ia©-fe-;/3'-tCltt©i^U->i^-h'£« 

S-htf S B WTTl gS!©-t «y ^ - IC«S© ;5"J - > 

•5*a»3&^i;5. «ptc-tJ-::^5 4'n>©-fe95 5/4'Xl&* 
Ml^Sffl ViTSiSS n^i y U - > h ©ia^C*5 V»T 
tt^©1if«I*^¥L.Vi. •eUT«l^«©-fe7 5i/5'X>'- 

-3 fc t ^ tc^gsw^s^A^'f' €re ;i b TSin 

lC1?f S S ;5Ht it l^ffiT HSSlS-r ■5:^ffi^C t (C J; o X«iE 
-TSCtfeBlffiTfe-Sd^ ^:©®iEXST->-hfcS!|n 
■^«ai£*i;*c:tfe^K, *S(ST©:*:#Ja:IgHlc?S: 

[0 0 0 8] ^CIT, C:5U;fcg/^l2:BS:S-r-575:«)©filt 



(3) !|$iB¥8-l 5 1 2 7 5 

tStbT, fctA«4$Ba¥6 - 9 2 6 S^^StCBB^S 

X 'J - h iwisra* *^ i-fit^mxm0s, ^nitr> 
fe©t?»o. c:5U3t;^te*««Ts<t. fiSisaPg-r© 

i|*a*«^36tc%»3n-5©tt, vc.m^'h-ifi^.'ys.v^ 

Xv'- h=£-S©-fe>;;^'-±{C 1 ft-r^«1*-T«IJ«-r«> 
»-&T»tjT. fctAtf2 2 5 cin' &jS^5l8i^©-b: 

?&«»«ca£'^T«-ti-«.©-c. tgoiiii^B©tci5-r4"j 
■t^\zm^^z.ii\imv^K 

[0 0 0 9] S5jS©«;S:ll3i(CfflVie.ns-fe7 3 

•yi^xi'-htt. ±ia©fii;feiifife&oT-a-vi-tfvw 0 

Ocm' SffijSJK©/hfigi'-hi:L.TS«SnT^?S: 
iE-©;Bi***#^ei'fbL/r< ■5Cr)nT4 0 0 cm* £t 

h©fll®'biS:*:bT^TVi*, l^t^Vls-ifi^. z.<niSifs. 

20 mn±^<r>'^=7^yi;7.zy-hx\±±m<r>mzm&mz 
^s#©!g*s«-fc-r«!*'fo©tt#e.nTVi;a:v»©*<ii 

IfTjab-S, *fc4 0 0cm» *ia©H:«S!M/JN-t}-'rX©fc 

©T?&ort). ■e®ii3*{cJ:oTtt±fa©s;a:iiHK:<t 

[0 0 1 03 

[^^^d^^ftUJc'Sti-SSS] *»IB«±MUfc»?i 

/J^-9-f X*^S:*:-i}-'l'X{cSES±T©'9-'f X©-fe^5 y 
X->-h©SiitC3S^-r-5iit{cJ:0. Si!):fe<tat-5<a 

[0 0 11] 

bT-fe55>y^X->— hSliS-r<&CS/£:0, Sii^ffilC 
40 ^tUTS 0~8 5%©!eseffi!£*T5<i:*fr. t{t§Bi^U 

- > h ©«if£ascs-5 s-r©Jiiji*c j:«iRts^*< 
sv>«aifessJc>ttLT3 o~8 s%<r)^mm^-^t^ 
H©^;@kA*«*-a$;5:V5»ic«c-B-Ti^;«-r 

[0 0 12] ±l2*fe«SI!S-r^>IRtCffiffl-r^)#?LMi' 
50 -htUT»*L.('»©«. i9S**0. l~2mmTJ.O 
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(4) 

5 

0 1~lg/cm' •r»5*?LHi'-h-e&D. K*?L 
ar:7J;0;5:-5»«^e.a*;sn-5K<fc;#I«)*'/S:< tfe 1 

V15e^S*»2~ 1 0 0 tf DKOf^fftAW ^^-Sr^tJ 
lS«*ta||^ae{c5ttl,T3 0~8 5?6i:;fa:«*Tj^J«U 

[0 0 13] *^?q:3&ffi<o*S8Cfflv^e)n-5jfSbviM 

Jpfi^*}*, V>)Vu=.7^ T)VS.i-, ^itTJl'S.—'^I^^ 

f!im<D»^v^^nmmmt> w-^i&^mi>^o. i~o. 

5 /X m-C* D , B.-Z>mi1^<D 9 0 1 <z m£A 

tt. SeCfl&CD^iJ-tbTY. Ce. Ca, Mg, Tl. 

S 1. A 1 *0)5:S»*»&S5?Sn«)iI>Jft<i:'bia© a? 

[0014] 

->->- hco^iB!*«^±«.^a$^a:^»^ll^c»*^^-??«5l£ 

>>>- KD«i&*itt*ffl$iteti«fC«1*-T«fe«-r S t d 

[0 0 15] -^-LT, ±ia*i*lCJ:oT#^.n«irv5 

Atfj^itev-htLTffl-y-'f XAM 0 0 cm' *}iS©it 
«S!W/h-y-'fXrofcO«fctJ;»3, 4 0 0 cm» eSJW 

T. RD§*t0. 1 SiKTttriofcffl&fflSS-r^^iaS! 
[0 0 16] Cn^04f5tttt, -fe^^-yi'Xv'— 



!|#BH¥8- 1 5 12 7 5 

5 

[0 0 17] -^ft^-jc. ti£*®;^)*icJ:or»jt$n-5 

-fe^5-yi7X->-h, i:0*3(t®«l**4 0 0 cm' £t± 
T J.O J? $ jiS 1 mm£ATT* S -k 5 5 4^ X ->— h- tt. 

[0 0 1 81 i:;i;5*«*^5^-T?S)e-rS±iB;5SS«ffl 
[0 0 19] 2jcKWT«BfflSn5m3S««. fflj^^ffi 

(ff*u<«8 oaaseeflEKJi) . ab-sv^tt^inetc 

l)n;lTffiOg||tli^tlxT, Y. Ce. C a, Mg, T 
1, SI. A 1 J;t)>5:*P*>SS#?Sn<E)'>)5:<i:'bl 

a©^ssfl3®i?£-&tr (»SK«2 oas^isset 

T) fecOTJ&S. ^LT, ^•®?gffittaa&a5ffiro9 0 96 

[0 0 2 0] ll'SL-fcJg^^tt. fin^g;>c5*aOS3t 
K0aS-^J£T5 3 0 cm^O. 2 mm^O'f .y h U 7 

mmikm-v o. i k g f / c m» aii, ¥m=j^mm 

ST 3 5kg f /mm* J^ifiDieStsfS^S^U. 1 0 
0 O'CtC^fett^KsH'f 5*->e«S*n. 2kSjSl±t. 

ffl-k-:/^-^aiLT##tc«nfc3SiW. 185131 
[0 0 2 1] *»?gOTllffl{ca«:-DT«. ir^S-i'i'X 

~8 5%fl>s«ffi&wf s*?LS->-h(Dfific. flttsay 
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7 

(0 0 2 2] S5iEcD«;fa:-fe7 5>yi^XI11sj»5St 

fc-oxit, ^msL^maio. i~o. 5tfmT?fto, a. 

0. 3Mm-e*D. 9 Otm96ek±<Oi&'f-i)iO. 7 (im 
EtTTS-S. StC*f*lx<tt. 9 0{*c9l?fi£A±(7)«i^7i« 

0. 0 7 iimEk±-c»^&j3i, i&^m<r>m^ft^»-v& 
5. j: (ft) s,»&f\pmmu-if- 

^m^nm^^m^mss a l d - 1 1 o o i-^ 

0. 2aa%^3"J>K:>-hU'i^A*?SIK&i)-faBEiL 
[0 0 2 3] L«»LT, ■fe95y^XlS»«9*©^l^a 
te7S:-fe 7 5 y X h 5 i V» -5 ItJ^St^H 
®;::Dtc< <;i5:S«|6j*t^i;. igfUtUT-fe^s y if x 

imisi.m\t7fmfsi<^~\zmfT-r^'h<D<D, mm^&i:: 

fs:-:>xmS.^+^iZlKtb^Z.tifiX^f3i<f3ir), 

-5 -fe 7 5 X h ^ ntC < < JSS *^ 5) 

x&^. sfc, iiisn»ffcDiaffii)-**tji2:<. 
7i<^i^-ii>s: 0 , ^iz\-immmmx^m-f3i'RP6^& z. 

t-r S;«cfig-fe ^ 5 s; X h IC*3 t^TffiSJCiS 

CO 0 2 4] :^%mxm^^^tx^/u >i^-<r>mm\zh 
mnn/u y^^-^m'^m^Riyxmmr^zta^x^ 

)\^^m'm. ^yi'XS, x^;H:;un-x^©-fe;PD- 
X3i^*<«^3n5. 

[0 0 2 5] c:n60'^'T'&^''J— >>'-h«)^}sit-^ 



(5) »IH¥8-15 127 5 

8 

(^i^^a 1 0 JKTcDT;u^;i/S**-rs7;u^;vTi7. u 

h^(75vi/-r >S¥xx5^;u^<^*;i/d^^r'>;uS'g'^^ 
5c<fcor#^ns. a¥i^»^fi7&^2 0, 000-20 

0, 0 0 0, J:D»^L<tt5 0, 0 0 0-100, 0 
[0 0 2 61 ir^^^yXlS»»*tAM>^^"CDflefflif: 

f9«i 0 osa«B;c*tbT»#5-3 oag«, 
j:D»^Lx<«i 0-2 oaaiK®<eH*W3a"r»o, 

[0 0 2 7] ^fc^u->v-ho»iitzffiffl$n^ss 
mhhr\t. x5^/-;k 2-:/n/i 

>, h;i'X>, ^s^u>, x^;u^>i2f>^cD^#;Ki^ 
>fb7fciSS, ftffi;^5^;K i^ffix^;k Bf»y5^;v^(^B^ 
Kx;^5=-;us^*^afia«bTffiffl^nSo ::n^<D^ 
50 mhmnxmmi^n^m. 2m&.±^mMm^i.xmm 
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(6) 

9 

ffiS-r-5W7>t±<. KttX^U-iteffi**! 0~2 0 
0:«?'fX, J:0»SKf3:l 0~5 OJit-fXODieStJS: 

CO 0 2 8] ±fa;^7'J-<DBffl«tc3fc7TK, -t75 
CO 0 2 9] ±ISO]R«E-&*»S;S:<5X7 

CO 0 3 0] JlCTfilffl$ns#?LH->-h«, 3*:5S?« 

fig-fe^Syi^Xv'-h&Sig-rSJIfr&tt. h 

>feSb«i*t. 4 0 0cm' £A±0®ffl&*LJ.-Q;?^).*sl 
mmEAT®:*:^g»^©-fe55s/i'X>'-hfC^St> -fe 

\t^B-cf£ < . ^^S»tryN*-f >i^-^)^:<fx©ftm-^«: 

TjtH-r Sfl|ift¥Sffi®ie5ti»W-fe 7 5 -y ^7 X h 
^^njit.i. i^lceS(D/jN3ViJ9*.*«0. 4mmJBlTCD 

[0 0 3 1] tCl^**. ±gBroStCi"J->>'-h£t± 50 



m 

!|$BB¥8- 1 5 12 7 5 

20 

<75ffi«IS:WU B.03S8&SSfC»bT3 0~8 5?i03S 

ti. ¥ssiw#firic«Bnfc-fe7S>yi7Xv'-h*t»e.n 

CO 0 3 2] -^ft:*!;. #?lS->-h«1J-'fX*<4SJ^ite 

fi*ffl Ug8{r*5ViTy U ->->- h ©^}e*<e CI o -c^ 
s«oiiSv»-fe5 5-y^'Xv'— h;£#*c:td»-?#-r. «[ 

St^S © i: ^ -C-fe 5 5 y X h CSPJgjSta^, r t 

»i'u->'>'-h«E^jajftc3gssT© 

aURC J: ■5#?LS>'- h ©iRilS^*^ 5 % SiSA •SRftt. 

h©iRifiSf:: J:tjT¥ffiSfl8iE3a«*«W^C5!asan 
;(a:<;S:0. ^ttD^SffiOiiSV»-fe9Sy;^X$^-N&# 

CO 0 3 3] ^{C:*cfig>'-h©«S)«{C*^JT«> 

?LS->-hTape:tCJ;r). CinS©S»3?HaMJ&:^ 

^jlp, ;«fXj^*.5Vi(i/N*-y5^iJ^^, mmS.fpU.Em^Oi 

tt. Brr?ft«-^t-^'-&2.tittfla©«fiSS]«ig!j(c63feT-5 
Fe. Si. A I. Mo®K<k'g&?a:^©ie^**JR3l5L» 

CO 0 3 4] MKK^7LS->-h©i^5Bffi&je3ebfc© 
-f >5'-©Sft4i-«!rJ:oT*fiE-rs^fX^iJ-«:iS-^j&nc 

ffi*ta^a?afic*fbT3 o%*TKt?»-5fe©T«. ^i'^s 

:tfX©Scffl«^S?S:<3!l^J:<jiff-r5*«. ^S^fitc 

i ^ T/N > h- 'J > L < ^ m.mmo>m.m tc 

iS;t;i<;a:Sflfi. Sffi©¥«tt*^lS</S:-:>T«iEa«fe 
iS8S©VK^ffiafl[©-t75y^'Xv'— 



—488— 




11 

[0 0 3 53 Ud^L'TS:**?), ±i2«)e6lCi'''J-::^v'- h 
<ttl. 0~1. 2m ^'tU J.t3it>i^< tfe^i>"J 

t>SgiSSC^JL-T3 0~8 5% (J:»P»*L.< tt4 5 

~ 6 5 96) (Dmmm^m-r^^m->- h &mfS.mo>^ 

«Spjfrg;*CiaS (Rmax) *n MmKT. SOS** 
0. 196£4T, <fcDJf*KttO. 06%£4TtVio;fc 

[0 0 3 6] ■fys.'jfxs^—hoi^mm^^ 
t)-r»S LViSlPt UT^tf &±12S;*:5^aO JS3 1 

[0 0 3 7] !|$tc5tar)aic:3ViTS^j^-r-5t, c:n« 

^USV^jJt. [3*aDa (xiin) (m 

m) (mm) ] OD<a*so. 4 5£AT. 

<ttO. l&rf. J;OSf$b<«0. 0 SSfC 
JfSU<ttO. 0 3JKTi:"r5Ct*«-t?*-5. IldTS 

[0 0 3 8] ±IE;&te©3^, *5S§g®ja«*t:tJC4JC^ 



9 

#iB¥8 - 1 5 1 2 7 5 

12 

[0 0 3 9] ±ia®e;&:fga5a**-rs^?LS->-hro 
mi&i-^m^fs.if.\m\zism.-^nir. ±.'ys.vi;7.if^)- 

'&imm.vmhis.^m\zm^^w^mm\^xm^^z.t. 

«i?^SA«2~l 0 Oiim. J;D»SU<fi3 0~8 Om 

ilg8<j3Sl0^1IDMS^;it * C t JC J: :3 TfeiaSTS d ^75? 

«y :^ h Cflifi * 5 -3 1/ T b * 5 . 
[0 0 4 0] Vi-rncurt). K^?LS>'- hSiSKrO 

- h ©«I^SffitS-5 *-t?©iR«S^*« 5 %£tTt 

is.^m\zmn^iizsm^fkPr^wt^tz>z.t.ifi>z<siiii 
'7 3.v97sif'}->'^-v <D^mm&^A±.\zm:&t^ ^ 

i|gilffi©iSVJ-fe7 5-yi'X«&*Il<SJ. fffA.«7;U5±. 
^^=.7. -fe'J7?5:ifSra«?-r«©«<J;V^. 

[0 0 4 1] iiS82:::-effifflsn^)*?LSv'-h», ±ib 

©«lcBl|giSjt:fe<i;CX5«»;tfX©ttmffiitt«SSiEf^ 
ffl *M»-r -5 *>©■?» 0, •€■©»* UtiJS^ttO. 1~ 
2mm, J;r)*f*L<ttO. l~lmm, iffSHr^M^E 
HO. 0 1~lg/cm' , J:0»SL'Via3«ffiffl}g 

»a€fS'b©r«^^je(cj;oTA> h u ^i'tt**® 

0. *A:6SCjfi^St>or«. 2UtUT©«lffi*t:t 

t)©Sffifflf-5i:, i^U->->-hfitJE£^i::i"J->v' 

- K t #^?L® h i ©m©»S*«:fe* < ;4 o T h 
^ffifC«*iAD&<, $€){ri^U->->-h©iKflSA*l^ 

[0 0 4 2] ±E©a;a:*?Lav'-h€:fflViT-fe55»;/ 
i'Xi^i;->'v'-h©«ljSSff?S:5{::SS:-pTf3:. 
tf H 1 t^-r«K:T®ffl[I©SJgS:>»E*3fc-t y 5^- 1 ±IC 
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13 

2 L &3g*a«:#?LJI->- h 3 a «:«-a-T«llKSff ?5: 5 :^ 

^fefc^TLSi'- b 3 a €:a*a^t)-&TMlRSff ift 5 :^ 

tt. « A «a 3 C^f ^CSStttO-fe 7 5 «y 7. - 
>'>-h2. 2, S^-^^TLSS'- h 3 ®^*^-cs 

aS:«-BrTSSjSSff>S:5;&j£T»0. in 

ffl-rntf, — ffi®sii*s-c«sc«:«>-fe ^ 5 «y x h * 

->-h3a«, ^^?lH->-h3a:l^i;}^«(DfecO-Cfe^ 

— h3*«0. 0 1~0. ZSe/cm' . ^S'^Wzy—h 
SaifiO. 2~lg/cm' 

ia<m^^anzMts>mmmi)^3 o~8 sx-rftoTS. 
fig • m^<D-\z^s.yi;x->~h^mit-ri>mzmti>x^ 

^JCefflT«C:t*«Tlr. «lC®ffl*i4 0 0 cm' « 
±, tDtetteOOcm' K±®:*:R6T? 1 mm«T. 
(CO. 4mm£lTO»0^©-fe^5u/i7X>'— hODKiSfC 

c t J: o T^o«fas<t 0 S!r«S«JK:«»T-5 
«Ji&4 0 0cm» jjcSiO/hM-fe ^ 5 ^ 

6 -tr ^ 5 X 5^- h tfc'^T 5 *a D D a 
[0 0 4 5] 

n-5. 

[0 0 4 6] 

S.V}V::izLr7if^)—y'y—Y<r>^%\ 14. 8t;i^9ficD 




(8) WgHVS- 1 5 1 2 7 5 

i4 

^. 1 0 0 o'cr«i^bT-;?;un-T«»*?&#/t. iico 

l»Sc<OspJ^«[^g}a. 1. 5tfnn?a&0, 9 o 
)K^*«3Mm£4Tt?*ofco 
[0 0 4 7] d <D»5ttlCl!G*Srin;tT 2 0 U. 
t;-X5;i^&ffil'>T2^ra»«'Uyi:«, 5 0 0*CTe«l 
i--5J:<i:tJ;0, ¥*^ie?g0. 22j[im, 0. 7um 

9 0«:«%T»-5-:?;i/3-7»^f:«#fc. C©»#:1 0 

JO 6 0 1 2 -yj^}V^^'y)\/:^9 ^ U U— h^ti <£ 

2 OSfi%&-g-tfTi'U;l'»A'f 52SS8, S 

iteSS^fiU Hi'^'-yv-Hfe{cj:D 0. 2 

[0 0 4 81 [#7LS->- h©f^S] 5 5 « 

ffiV»TH5'^-:/l/'-Hfe{CJ;D 0. 2 mmJP(0#^?LH 

a? «J»Tb. 5 0 0"C-CKI§^1 5 0 O-C-CiSSfSU. #?LH 

C5t#LT5 0?6-Z?feD. SSttO. 0 3g/cm» "C* 

[0 04 91 [fi Uffl#?L®->- h ©f^S] ±ia#fLS 
->-h<i:R«icL.T0. 6 mmJ90^?LS">- hffli'U 
->'>-h^£». COi>''J->>'-h2tt&mr)-&-a:T 

gfeSftwe 4%^*r). S^ttO. 2 4g/cm» T» 

39 [0 0 5 01 [>7;i,a-7i'-h©fPS] 6 0cm^^© 
^Lv9-<n>^^\Z. S54 2 cm^|«#?LS->-hS« 
•tt, -€-®JhlCJKj4 0 cm{r«J»fbfci?;l'a-7i^'J-> 

h b S 1 tt-:ft>3iJStc^if 6 IScMfeT 

fc, 5 0 0 "C-CBlSiS. 1 4 0 O'CTfife^b. 3 0 cm 
^1, 0. 2mmi9©v';l'3-7v'— h^#fc. ClOTv'— 
h«iFaT. «:#:ii53 (R... ) ttO. 8/imT?*D, 
1 4 0 k g©l?fS**ntTt)i'^yi'^©%^ti 

40 ^OtaUfcS X 5 OmmrottWOSjUtftt-mS^tt. ¥1^ 
4 2 kg/mm' "Cfcofc. SttOi^Jl-n-Tv'- h© 

S:*:©S0feJ:tfS;*:5<aDa$*«if-*U 

[0 0 5 11 ^sm2 

±iBflSS«!l 1 triJl-JT. J7;m^T>'- hfPS^IC 3 2 
cm^^©-fe5;3'-Sffifflb> 2 8 c m:ft©^?Lav'— b 
t.m2 6 cmA©v^;i'3r:7yU->>'-h&3J5S»c8 
50 tScSta. SlC-€-©±{Cffi:Uffl^?LS->-b&«-ttT«SlS 
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\^1t&s9V\%±<nm\ZVX. 2 0cmft. 0. 2mm/S 

[0 0 5 21 mmms 

±mmmm i \z^^>t. -T'>- hf^s^tc 3 2 

cmA<0±y^—^mm\y. 2 1 cmft<0#7LS>'— h 
Ufca^ttife<f^«tCUr, 15cm^. 0. 2mmJ3 10 

[0 0 5 3] *J6094 

^g«0. 3 Mm, 1 j[im£4T<7)e^*t9 2«:S[?gTfe 

8afigBt':^:/^;^:7:5^u^-h3aagB*^viT. h^j^ 

^^-:/l/-F&J3<J;D 0. 5inin;?c0Sfl:T;>^-^A 
[0 0 5 4] l^itTJi^^:=^^Ai^-hOfpm 

1 ft. JEfC^^TL® V— h ^ 1 KitT 5 0 0 t:TBljm^. 
SsRlSffl^ji^tC^SViTl 7 0 O'CTSS^L'. 15cm 
0. 4mmJit(D^jS;^^-ffcT;i/^::i^^A>^-h&# 

[0 0 5 5] 

[>?;i.n-T • T;^^:?-i^U->i^-KDfPfi] 5. 8 

0. 5mm^cD>?;Unn7 • >S/— 

0. 2 Mm. 1 Mm£tTC0Je^;<)t9 5*^96T»ofc, 
[0 0 5 6] [>^;i/n-TS^?L!av^- hOfPK] 
]K^g2 Min©x;i.az:7«»*9 2SagB^ffi^l:-f ty h 4Z? 

u-^AS^ssagscofg^g^*^, 7^u;i.?^AW>5^ 

"1 6aagB^fflViTHi^5^-:/l/-FSt::<J:0 0, 2 
0.0 6 g/cm^ '^$>r>1to 

[0 0 5 7] ii>)Vu-T ^7)VB.iri^^V<r>^m 6 
terns 3 cm^<75*dFlgi^-h ^<D±tC5 2 c 



#^¥8 - 1 5 1 2 7 5 

16 

5 0 CC-CKSg^. 1 4 0 0X:riK*£b. 4 0cml^. 
0. 4inmJ90x;P3r:T • 7;P^:^->''-h&^&o 
[0 0 5 8] SIS6W6 

T2 0 cm^, 0. 4mmJSOS?;^n-T ' TJI/^:t-v 

[0 0 5 9] mmi 

»*<^»«*xsTT;^^:^^»*$o. 2%mx. ^itm 

JBKXgTtt4.0 cm^^c^ir>y^^-^ffi>BU, itS3 7 c 
m(0^7L®>^-h^ii[S*?j3 6 cm<DV)V:2-7 ^^) — 
>'>-h&32SlC6ftSfere^. ^OitcfiLffl^TL 

L/T> tf[g2 8 cm. 0. 2 mmJpcoT;!/^ :^^W>';V 

[0 0 6 0] mms 

^\Zif^)->^y-h^l Oft3SO'&ii'T^^^»«l^bfca 
$1. 3g/cm*.;9$5. lmm(Dabffl*?LS'> 

- h ^m^^it&j^\t±< mm\z\^x>>)vu-T^^-- hc^ 

f^SSfT:*ofco C<D>^-h<^)S:feiS$ (R.a. ) ^16 

[00 6 1] ^«H|9 
fSriE*Jg|«f 1 (h {C -7 ^ U - > S-- h ^ 

#fc, fcftfU »<*:<otf-X^;p®Wt*»Sb:to CIO 
>?;i.3r:7>/U->>^-h^llJSWl ^ll«tcbTjft^ 
>?;i/nr:7->-h<hbfc, ::(D'>- h;5^6y-f -\'^ 
>H*^^3^-{C<J;0«JDab:^5X 5 0 mmcottJPf <73 3 
^SCffltf^^i, ¥i^2 8 k g/mm^ X^-oUlo 

[0 0 6 2] jte^Ml 
*Jfi«l <!i[^«{CbTf^Sbfc5^;Uzi-7yU->>'- 
hS:. ir!yi5^-<^**{Clftfc*ttgV^fc, 5 0 0t:-CK 
jli^. :^fXjS^{C:feViTl 4 0 Ot:-C«fej«L. 3 0 cm 
^1. 0. 2mmi?<:0':^;ur2r:7i^— C<0'>— 
hti. 5taD;5^-^^:*#<. :^S{c: 1 1 0 k g<D??ffi^ 

• 7;^a:^M</)^»/^?fe*^^^^»fHf^«bTVi^o fss, ^ 
[0 0 6 3] imm2 

i^-hii\yft.o S Q cmn<r>^v^-(D^^\Z. Z.<D7 
)V^ir^^)-yzyh^m^. ^^tc4 0 cmfttc^ESr 

U - > h & 1 fttif ::>3S!S(C'&fff 7 ftS^aTH Vi;/^:- 
5 0 0t:TBlSB^, 1 4 0 0'CT»l£Ufci:C:5> ffii6 
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[0 0 6 4] imms 

ICSSiWa • »«H (iaife«fl!0 9 9 96) TS^^*«2 g/ 
cm' (07;i'5:^K«:a*3TgV>&. SOOCTSlffiU 

[0 0 6 5] Jt«S!094 

^^,.y^_j--^5 0 o-CJCTSUBb, ;?*0. 08m 
m, gf«a*tai6a5fftC^*LT2 8 96. fiS**©. 0 0 
8g/cm» OTKaB#:->-h=&#&. ^JS^^JStR® 

SffiV>T«ldc*ff:*ofc. 3 0 cmM<Oi?)Vzi~T • 7 

[0 0 6 6] 
¥^«t^ S 0 . 15u mOKiUfiS7;U5 
U A-f >^'-*l 8S«S8ffltiTi?";->>'-h<»:U 

mmmi tmmzi^jiu^iTi^-hiirzmzm 

fc, 
[0 0 6 7] 
[^1] 
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0. 1 
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2 30 
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[0 0 6 8] 

20 [»w«^ii] y^^miSJL±<om\zm^-^nx^*), m 

5 4a 0 «)#^K:i!>>SViiiiiftS©:fcRS-fe^ 5 y ;^ h 
[glMcDfS^i^Si^] 

[HI] 2t:5SWtC«S-fe7 5!yd^Xv'-h<Dfi}*S«^ 

3. 3a #?LS->-h 

[02] 
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